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(54) Electronic ballast with lamp tyre recognition 

(57) The power supply circuit for discharge lamps 
(L) comprises a load circuit (15, 17, L) having at least 
one discharge lamp (L) and controlled switches (11.13) 
with switching means (25) which control the opening 
and closing of the said switches to supply the load cir- 
cuit (15, 17, L) with a high-frequency alternating volt- 
age. A recognition circuit, which recognizes the type of 
lamp connected in the load circuit, is provided. Control 
means (31) which modify the switching conditions of the 
said switches according to the type of lamp (L) con- 
nected in the load circuit are also provided. 
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Description 

The present invention relates to a power supply cir- 
cuit for low-pressure discharge lamps, of the type com- 
prising an inverter with two controlled switches which 
are alternately made conducting and isolating to supply 
a load circuit, comprising at least one lamp, with a high- 
frequency alternating voltage. 

This type of circuit is used to supply discharge 
lamps of various types. Inverter power supply circuits 
are described, for example, in EP-A-0621743, US-A- 
5.426,344, EP-A-0488478, US-A-5.479,334, EP-A- 
0697803, US-A-5,485,060. 

At present there are available on the market various 
types of discharge lamp, which differ from each other in 
their external dimensions and in their internal character- 
istics, particularly in the power drawn. At present, where 
tubular lamps are concerned, there are, for example, 
two classes of lamps distinguished by their external 
dimensions and lamps of varying power are grouped in 
each category. The symbol T5 is used to identify tubular 
discharge lamps with a small external diameter, availa- 
ble with power ratings of 14 and 24 watts (lamps T5FH 
and T5FQ). Lamps of larger diameter are identified by 
the symbol T8 and are available in three different ver- 
sions, namely 18, 36 and 58 watts. The ballasts or 
inverter power supplies available at present on the mar- 
ket are designed for a single type of lamp, so that there 
is the disadvantage of having to have a large number of 
inverters for the various lamps. Where compact lamps 
are concerned, there are different shapes and connec- 
tions corresponding to different power ratings. 

Furthermore, the lamps in each category are exter- 
nally identical, so that there is a risk of connecting a 
tamp with a particular power rating in a power supply cir- 
cuit designed for a different power, resulting in an incor- 
rect power supply to the lamp. 

The object of the present invention is to provide an 
inverter power supply which overcomes the disadvan- 
tages mentioned above. 

Essentially, according to the invention, a power sup- 
ply circuit for discharge lamps is provided, comprising a 
load circuit having at least one discharge lamp and con- 
trolled switches with switching means which control the 
opening and closing of the said switches to supply the 
load circuit with a high-frequency alternating voltage. 
Characteristically, the power supply circuit according to 
the invention provides a recognition circuit which recog- 
nizes the type of lamp connected in the load circuit and 
control means which modify the switching conditions of 
the said switches according to the type of lamp con- 
nected in the load circuit. 

In this way it is possible, on the one hand, to provide 
a single power supply, or a limited number of power sup- 
plies, for all the lamps available on the market, with con- 
siderable advantages both for the manufacturer and for 
the retailers and users. On the other hand, there is the 
elimination of the disadvantages arising from the possi- 



bility of connecting an incorrect lamp to a power supply 
not designed to supply this type of lamp. 

As will be made clear subsequently with reference 
to a number of possible embodiments, the inventive 

5 concept on which the invention is based may be applied 
both to power supplies of the self-oscillating type, with 
control transformers for switching the switches, and to 
power supplies in which the switches are controlled by 
means of integrated circuits. In the case of self-oscillat- 

w ing circuits, the power supply conditions of the lamp can 
be modified by varying the hysteresis of the control 
transformer, or the peak saturation voltage across the 
terminals of one of the secondary windings of the con- 
trol transformer, or by providing a cyclic switch-off. for a 

15 time which can be pre-set, of the self-oscillating circuit. 
In the case of switches controlled by an integrated 
circuit, the power supply conditions of the lamp may be 
modified, for example, by varying the switching fre- 
quency, or the duty cycle of the switches, or again by 

20 providing for the temporary and cyclic switch-off of the 
switches for time intervals which can be modified 
according to the type of lamp connected in the load cir- 
cuit. 

various possible methods of varying the power sup- 

25 ply conditions of the lamp will be described in greater 
detail in the following text. 

Both in the case of self-oscillating circuits and in the 
case of circuits in which the switching of the switches is 
controlled by a suitable integrated circuit, the circuit for 

30 recognizing the type of lamp connected in the load cir- 
cuit is preferably based on the recognition of the resist- 
ance of the filaments of the lamp. This recognition may 
take place in the cold state, for those lamps whose fila- 
ments have sufficiently different resistances when cold, 

35 or in the hot state, for those lamps whose filament 
resistances are identical in the cold state, but varies 
with the temperature and therefore becomes different in 
power supply conditions. 

Other methods of recognition of the lamp, for exam- 

40 pie by identification of the voltage at its terminals, are 
not excluded. Indeed, the discharge lamps available at 
present on the market differ not only in the resistance of 
the filaments, but also in the potential difference devel- 
oped between the filaments. At present, this potential 

45 difference depends on the ambient temperature. It is 
therefore useful for the recognition circuit to be capable 
of recognizing the lamp in different conditions of ambi- 
ent temperature, and for this purpose a temperature 
sensor may be provided, associated, for example, with a 

so microprocessor connected in the recognition circuit. 

Further advantageous characteristics and embodi- 
ments of the power supply circuit according to the inven- 
tion are indicated in the attached claims and/or 
described in the following text with reference to the 

55 attached drawings. 

The invention will be more clearly understood from 
the description and the attached drawings, which show 
practical non-restrictive embodiments of the invention. 
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More particularly, 

Fig. 1 is a diagram of a power supply according to 

the invention with an oscillator associated with the 

control circuit of the switches of the inverter; 

Fig. 2 is a diagram of the oscillator shown in Fig. 1 ; 

Figs. 3, 4 and 5 are three different block diagrams 

relating to the method of recognition of the lamp 

connected in the power supply circuit; 

Figs. 6, 7 and 8 show different waveforms of the 

supply voltage of the load circuit; 

Fig. 9 is a diagram similar to the diagram in Fig. 1 , 

in a simplified version; 

Figs. 10 and 1 1 are two diagrams of power supplies 
according to the invention, of the self-oscillating 
type; 

Fig. 12 is a diagram of a power supply with recogni- 
tion of the lamp by measurement of the voltage 
between the electrodes; and 
Fig. 13 is a diagram of the voltage across the termi- 
nals of the lamp as a function of the current for var- 
ious temperatures. 

Fig. 1 shows schematically a power supply circuit 
for a discharge lamp L. The numbers 1 and 3 indicate 
the connections to an alternating current power supply 
network, for example the normal electrical mains. The 
number 5 indicates a fitter interposed between the 
power supply network and a rectifier bridge formed by 
four diodes 7A-7D. The number 9 indicates a smoothing 
capacitor and 11 and 13 indicate two controlled 
switches, which are alternately made conducting and 
isolating to supply an oscillating load circuit comprising, 
in addition to the lamp L, an inductor 1 7 in series with a 
capacitor 19 in parallel with the lamp L. The number 15 
indicates a capacitor in series with the lamp L. The 
opening and closing of the switches 11,13 are control- 
led by an integrated control circuit indicated in a general 
way by 25, of a type known in itserf. 

The load circuit comprising the lamp L is associated 
with a microprocessor 27, with an EEPROM memory 
29, which controls an oscillator 31 in the way described 
below 

The lamps of class T8 have filaments which have 
resistances in the hot and cold states which vary from 
lamp to lamp as a function of the power, but the differ- 
ence between the hot resistance of the various lamps is 
more marked than the difference between the filament 
resistances of the lamps in the cold state, the ratio 
between the hot and cold resistances remaining 
approximately constant at 4.5-5.5 for the various types 
of lamp. It is therefore useful to measure the resistance 
in the hot state to obtain greater resolution. 

At the operating temperature, to which the filaments 
are raised when the discharge lamp is in the normal 
operating conditions, supplied with the correct current 
corresponding to the rated power of the lamp, each 
lamp of class T8 has different filament temperatures 



and consequently different filament resistances which 
are greater than the values of resistance in the cold 
state, the filament resistances having a positive temper- 
ature coefficient. 
5 In this embodiment, the circuit according to the 

invention is based on this circumstance, to recognize 
the type of lamp connected in the load circuit and con- 
sequently to modify the power supply conditions of the 
circuit. 

10 In practice, the microprocessor 27 is programmed 
to recognize the lamp among a set of possible lamps 
which differ in the power drawn. It is programmed in 
such a way that when the power supply circuit is 
switched on the lamp L is supplied with the minimum 

15 current, in other words that corresponding to the lamp 
with the minimum power available on the market. At 
present, in the case of lamps of class T8, the minimum 
available power is 18 watts. 

The lamp is supplied at the minimum current until 

20 the filaments 21 , 23 have heated up and have reached 
a substantially constant temperature. This temperature 
corresponds to a certain resistance which can be meas- 
ured easily, since the supply current is known. If the 
lamp is supplied with the correct value of current in 

25 other words with the value corresponding to the rated 
power of the lamp, the filaments have reached the tem- 
perature and consequently the (known) resistance of 
operation in normal operating conditions. The micro- 
processor recognizes this situation and maintains the 

30 power supply conditions without modification. 

If the lamp has a power rating different from that 
corresponding to the supply current, the lamp will be 
under-powered, so that the temperature reached by the 
filaments (and therefore their resistance) will be lower 

35 than the nominal operating temperature. The micro- 
processor 27 recognizes this under-powering situation 
and therefore emits a signal which increases the supply 
current to the lamp to the value corresponding to the 
supply current for the lamp with a higher power rating. 

40 At this point the checking cycle recommences. 

The check algorithm described in summary form is 
shown in the block diagram in Fig. 3, where the letter N 
indicates a counter which can have a value from 1 to a 
number corresponding to the maximum number of 

45 lamps recognizable by the circuit, a progressive value of 
lamp power corresponding to each progressive number. 
For example, in the case of lamps of class T8,N= 1,2 
or 3 for power ratings of 1 8 W, 36 W and 54 W respec- 
tively. The letter I indicates the supply cunent of the load 

so circuit, t N indicates the nominal supply current for the N- 
th lamp of the set of lamps recognizable by the system. 
R RL indicates the resistance of the filament of the lamp 
with a supply current l N applied, and R N indicates the 
resistance which the filament of the N-th lamp of the set 

55 has when it is supplied at the correct current value. 

The checking cycle is reiterated with the counter N 
incremented on each occasion until the microprocessor 
27 finds that the resistance R RL of the filament of the 
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connected tamp is equal to or greater than the nominal 
value R N . The power supply conditions of the lamp are 
modified by means of the oscillator 31 in the way which 
will be illustrated subsequently. 

In the illustrated example, the cycle for checking the s 
type of lamp connected in the load circuit is repeated 
with every switch-on of the lamp. However, this is not 
necessary, since when the lamp has been connected, 
the type of lamp has been recognized and the correct 
power supply condition has been set. this can be main- w 
tained until the lamp is replaced. It is therefore possible 
to program the microprocessor 27 so that it carries out 
the check once in every predetermined number of 
switch -oris, as shown in Fig. 4, where the letter A indi- 
cates a counter which is incremented with every switch- 75 
on and A x indicates the number of swrtch-ons between 
one check and the next. 

Conversely, Fig. 5 shows the check algorithm in the 
case in which the check is made only at a switch-on fol- 
lowing a replacement of the lamp. For this purpose, it is 20 
necessary to provide means which inform the micro- 
processor that the removal and replacement of the lamp 
has taken place. For this purpose it is possible to pro- 
vide, for example, a sensor 28, whose output has a high 
value at the first switch-on of the lamp and maintains 2s 
this value until the lamp is removed, in case of failure for 
example. On such an occasion, the output of the sensor 
28 has a value of zero, and remains at this value until 
the microprocessor 27 has carried out the new recogni- 
tion of the lamp L after its replacement. The replace- 30 
merit must take place with the ballast switched on so 
that the sensor 28 can detect that the replacement has 
taken place. 

Fig. 2 is a diagram of the oscillator 31. It has a 
capacitor 41 which is charged by a current l 0 from a cur- 35 
rent source 43. The voltage across the capacitor 41 is 
applied to the positive input of a comparator 45 to 
whose negative input a threshold voltage V s is applied. 
The output 47 of the comparator 45 is low (0) until the 
voltage across the capacitor 41 is lower than the thresh- 40 
old voltage V 8 , while it changes to the high value (1) 
when the voltage across the terminals of the capacitor 
41 is equal to the threshold voltage V s . When the output 
of the comparator 45 switches from 0 to 1 , the switch 49 
is closed to discharge the capacitor 41 and then reo- 45 
pens to recommence the capacitor charging cycle. The 
discharge time of the capacitor 41 is constant, while the 
charging time varies with the variation of the current l Q 
supplied by the current generator 43. It is therefore pos- 
sible to vary the duty cycle of the signal on the output 47 so 
of the comparator by varying the current Iq. 

If the signal on the output 47 is used to control the 
switches 11, 13 of the inverter directly, the supply cur- 
rent to the lamp L can be modified by varying the time 
T otf (see Rg. 2) of the signal at the output of the oscilla- 55 
tor 31 and consequently the duty cycle of the switching 
signal of the switches 1 1 1 1 3. Fig. 6 shows the waveform 
of the switching signal for two different operating condi- 



tions. As shown in Fig. 6. the conduction time T^ is kept 
constant and the isolation time T off of the controlled 
switches 11, 13 is varied. 

Alternatively, it is possible to modify the power sup- 
ply conditions of the lamp L by varying the frequency of 
the switching signal. This may be done by sending the 
signal at the output of the comparator 45 to a divider 49 
whose output is represented by a symmetrical square 
wave signal, at a frequency which is a function of the 
charging time of the capacitor 41 . and which is used as 
a switching signal for the switches 11, 13. Fig. 7 shows 
the waveform of the switching signal in two different 
power supply conditions. 

Instead of varying the current l D to modify the 
charging time of the capacitor 41 , it is also possible to 
make the oscillator 31 operate at constant frequency, for 
example of the order of tens of kHz, and to have this 
stopped for intervals of time which can be varied and 
set. This may be done, for example, by providing a con- 
trol switch 51 operated by the microprocessor 27, with a 
fixed open time and a variable closed time. When the 
switch 51 is open, the oscillator generates at the output 
a high-frequency driving signal for the controllable 
switches 1 1 , 1 3 of the inverter, so that the lamp L is sup- 
plied at a specific frequency. When the switch 51 is 
closed, the output signal of the oscillator 31 is low, and 
the controlled switches 1 1 , 1 3 are turned off, so that the 
power supply to the lamp L is interrupted. 

By increasing or reducing the closed time of the 
control switch 51, the power supply conditions of the 
lamp L are varied according to the type of lamp, while 
the switching frequency of the inverter is kept constant. 
Fig. 8 shows the variation of the current in the load cir- 
cuit in two different power supply conditions. In the inter- 
vals T on , the lamp L is supplied at a specific frequency, 
while in the intervals T off the lamp is not supplied. The 
duration of the time T off varies according to the type of 
lamp L connected in the load circuit. 

Some types of lamp, and in particular lamps 
belonging to the T5 class, have filaments which have 
different resistances in the cold state. In this case, it is 
not necessary to heat the filaments to determine the 
type of lamp connected in the load circuit; it is sufficient 
to measure the resistance of the filaments of the lamp in 
the cold state. It is therefore possible to provide a simple 
threshold circuit and a current generator associated 
with one of the filaments of the lamp U as shown in Fig. 
9, where the number 61 indicates the threshold circuit 
and the number 63 indicates the current generator. The 
signal at the output of the threshold circuit 61 is sent to 
the oscillator 31 which modifies the behaviour of the 
checking circuit 25 in the way described previously. If it 
is necessary to recognize more than two lamps, which 
are all different from each other in respect of the resist- 
ance of the filaments in the cold state, it is sufficient to 
provide a number of threshold circuits in series or in par- 
allel. 

In the preceding text, reference has been made to 
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an inverter with an integrated circuit for controlling the 
switching of the controlled switches 11, 13. However, it 
is possible to provide a universal inverter which also has 
a configuration of the serf-oscillating type. This possibil- 
ity is illustrated with reference to Fig. 10, in which iden- 
tical or equivalent parts are indicated by the same 
reference numbers as those used in Fig. 1. In this 
embodiment, the load circuit comprises a winding 71 
which forms the primary winding of a saturable control 
transformer, whose two secondary windings 73, 75 are 
connected to the bases of the transistors 11. 13. The 
operation of the inverter in this configuration is known 
and will not be described in greater detail. 

In this case, the power supply condition of the lamp 
L can be modified by varying the conditions of satura- 
tion of the control transformer 71, 73, 75. For this pur- 
pose, an auxiliary winding 77 is provided, associated 
with a current generator 79. The current I, supplied by 
the cunent generator 79 modifies the saturation time of 
the control transformer 71, 73, 75 of the inverter, and 
consequently modifies the switching frequency of the 
switches 11, 13. As in the case described previously, 
the microprocessor 27 determines, by the method illus- 
trated in Figs. 3, 4 or 5, the type of lamp L connected in 
the load circuit, and consequently sets the current I, 
which the current generator 79 must supply to obtain 
the correct power supply for the lamp. 

Alternatively, it is possible to provide, in place of the 
current generator 79, a switch 81 which is cyclically 
closed for time intervals which can be determined by the 
microprocessor 27. When the switch 81 is closed, the 
serf-oscillating circuit is switched off and the supply to 
the lamp L is interrupted. When the switch 81 is opened, 
the self-oscillating circuit is again switched on by a start- 
ing DIAC 83, and the lamp is supplied at a fixed fre- 
quency for the time interval in which the switch 81 
remains open. The current to the lamp has the variation 
shown in Fig. 8 and the power supply conditions of the 
lamp are modified according to the type of lamp by var- 
ying the closed time T off of the switch 81 . 

Fig. 1 1 shows a different embodiment of the self- 
oscillating inverter, in which the power supply condition 
of the lamp L is modified by varying the base voltage of 
the switch 16. For this purpose, one of the terminals of 
the secondary winding 75 is connected to a transistor 
76, whose base is connected to the microprocessor 27, 
which thus controls the voltage in the winding. Since the 
switch-on time of the switches 11. 13 is linked to the 
voltage across the terminals of the secondary windings 
of the control transformer by the relation: 

Ton-ttsatNVV 

where 4^ is the magnetic flux of saturation of the con- 
trol transformer and N is the number of turns of the 
winding, it is possible, by varying V, to vary Ton and con- 
sequently the power supply conditions of the lamp L 
In the case of serf-oscillating inverters also, the rec- 



ognition of the lamp connected in the load circuit, and 
consequently the determination of the power supply 
conditions of the lamp, may take place for certain types 
of lamp with a threshold circuit as described with refer- 

5 ence to Fig. 9. 

Discharge lamps have a potential difference 
between the electrodes 21 , 23 which is a function of the 
supply current I and of the type of lamp, ft is therefore 
theoretically also possible to construct a circuit capable 

10 of recognizing the type of lamp connected in the load 
circuit from the voltage across the terminals of the lamp, 
instead of from the resistance of the filament. 

Fig. 12 is a diagram of a power supply similar to that 
shown in Fig. 1, in which identical or corresponding 

15 parts are indicated by the same reference numbers, and 
in which the microprocessor 27 is connected to the load 
circuit in such a way as to measure the voltage between 
the electrodes of the lamp. This voltage varies, as a 
function of the current flowing in the electrodes, as 

20 shown in the diagram in Fig. 13, where the current is 
shown on the horizontal axis and the voltage across the 
terminals of the lamp is shown on the vertical axis. The 
characteristic V(l) varies as a function of the ambient 
temperature T ft is therefore necessary in this case for 

25 the microprocessor 27 to be associated with an ambient 
temperature sensor St. When the ambient temperature 
has been identified, the microprocessor 27 is able to 
select the reference curve V(l). A plurality of such 
curves for different values T 1p T 2 , T 3 ... may be stored, 

30 for example, in tabular form in the EPROM 29. 

The algorithm for the recognition of the connected 
lamp may be the same as that described with reference 
to the diagrams in Figs. 3, 4 or 5, with the difference that 
for each value of current l N a voltage V N is measured 

35 instead of a filament resistance. 

It is to be understood that the drawing shows only a 
example provided solely as a practical demonstration of 
the invention, and that the said invention may vary in its 
forms and dispositions without departure from the 

40 scope of the guiding concept of the invention. Any pres- 
ence of reference numbers in the attached claims has 
the purpose of facilitating the reading of the claims with 
reference to the description and to the drawing, and 
does not limit the scope of the protection represented by 

45 the claims. 

Claims 

1 . A power supply circuit for discharge lamps (L) , com- 
50 prising a load circuit (15, 17, L) having at least one 
discharge lamp (L) and controlled switches (11.13) 
with switching means (25; 71, 73, 75) which control 
the opening and closing of the said switches to sup- 
ply the load circuit (15, 17, L) with a high-frequency 
55 alternating voltage, characterized by a recognition 
circuit which recognizes the type of lamp connected 
in the load circuit and control means (31; 79; 81) 
which modify the switching conditions of the said 
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switches according to the type of lamp (L) con- 
nected in the load circuit 

2. Circuit according to Claim 1 , characterized in that 
the said recognition circuit determines the resist- 
ance of at least one filament (21 ; 23) of the lap (L) 
connected in the load circuit. 

3. Circuit according to Claim 2, characterized in that 
the said recognition circuit determines the resist- 
ance of the filament of the lamp in the hot state. 

4. Circuit according to Claim 1 , characterized in that 
the said recognition circuit determines the voltage 
across the terminals of the lamp (L). 

5. Circuit according to one or more of the preceding 
claims, characterized in that the said recognition 
circuit comprises a microprocessor (27). 

6. Circuit according to Claim 5, characterized in that 
the said microprocessor is programmed to supply 
the said lamp (L) with a current (0 equal to the sup- 
ply current (h) of the lamp (L) with the lowest power 
rating of a group of lamps recognizable by the said 
recognition circuit; to check whether the lamp is 
correctly supplied with the said supply current (Ij); 
and to increment the supply current (I) to succes- 
sive values (1 2— In) corresponding to the values of 
the supply current of the lamps with increasing 
power ratings of the said group of lamps, until the 
condition of correct supply is reached. 

7. Circuit according to Claim 6, characterized in that 
the said microprocessor is programmed to deter- 
mine, for each supply current (l N ), the resistance 
(Rfil) of at least one filament of the lamp (L) and to 
compare the said resistance (R F il) wrtn the temper- 
ature corresponding to the condition of correct sup- 
ply of the lamp. 

8. Circuit according to Claim 2, characterized in that 
the said recognition circuit determines the resist- 
ance of the lamp filament in the cold state. 

9. Circuit according to Claim 8, characterized in that 
the said recognition circuit comprises a threshold 
circuit (61) and a current source (63). 

10. Circuit according to one or more of the preceding 
claims, characterized in that the said recognition 
circuit comprises means (28) to check whether the 
lamp has been removed and replaced. 

11. Circuit according to Claim 10. characterized in that 
the said recognition circuit carries out the recogni- 
tion of the lamp when the lamp is switched on only 
when the said lamp has been replaced. 



12. Circuit according to one or more of the preceding 
claims, characterized in that the said control means 
comprise an oscillator (31) whose output signal 
controls the said means (25) of switching the said 

5 switches (1 1.31), and in that the recognition circuit 

modifies the output of the said oscillator according 
to the type of lamp connected in the load circuit 

13. Circuit according to Claim 12. characterized in that 
10 the oscillation frequency of the said oscillator is 

modified by the recognition circuit. 

14. Circuit according to Claim 12. characterized in that 
the duty cycle of the output signal of the said oscil- 

15 lator (31 ) is modified by the recognition circuit. 

15. Circuit according to Claim 12. characterized in that 
the output of the said oscillator (31) is switched off 
for an off time interval (T of( ) whose duration is set by 

20 the said recognition circuit. 

16. Circuit according to one or more of Claims 1 to 1 1. 
characterized in that the said switching means 
comprise a control transformer (71 , 73, 75) with an 

25 auxiliary winding (77), and in that the said recogni- 
tion circuit modifies the conditions of the current 
flow in the said auxiliary winding (77) according to 
the type of lamp connected in the load circuit. 

30 17. Circuit according to Claim 16, characterized in that 
the said auxiliary winding (77) is connected to a 
current source (79). the current supplied by this 
source to the said auxiliary winding (77) being set 
by the said recognition circuit according to the type 

35 of lamp connected in the load circuit. 

18. Circuit according to Claim 16. characterized in that 
the said auxiliary winding (77) is connectabJe to 
earth through a switch (81) which is closed cycli- 

40 cally to interrupt, for a time interval set by the said 
recognition circuit according to the type of lamp 
connected in the load circuit, the switching of the 
said switches (11, 13) and to make the said 
switches simultaneously isolating. 

45 

19. Circuit according to one or more of Claims 1 to 1 1. 
characterized in that the said switching means 
comprise a control transformer (71 , 73. 75) with a 
primary winding (71) associated with the load cir- 

so cult and corresponding secondary windings associ- 
ated with the said controlled switches (11. 13). the 
peak voltage (V) of one of the said secondary wind- 
ings being set in an adjustable way by the said rec- 
ognition circuit according to the type of lamp 

55 connected in the load circuit 
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